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© Acrylic gel material and gel-based medical preparation for percutaneous absorption employing the 
V same. 

© An acrylic gel material and a gel-based medical preparation for percutaneous absorption comprising the 
acrylic gel material and a drug are disclosed. The acrylic gel material comprising a substrate having formed on 
at least one side thereof a crosslinked pressure-sensitive adhesive layer containing an acrylic ester-based 
^ polymer and an organic liquid component compatible with the polymer, the pressure-sensitive adhesive layer 
having a gel content of from 50 to 80% by weight. 
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FIELD OF THE INVENTION 

The present invention relates to an acrylic gel material which is applied to the skin for skin protection or 
other purposes, and also relates to a gel-based medical preparation (hereinafter often referred to as "gel 
5 preparation") for percutaneous absorption which employs the acrylic gel material and is used to continu- 
ously administer a drug to a living body through the skin. 

BACKGROUND OF THE INVENTION 

io As covering materials for protecting damaged skin parts or other skin parts and as medical preparations 
for percutaneous absorption which are used for administering a drug to a living body through the skin, 
various kinds of covering materials or dressings in tape or sheet form have been proposed which comprise 
a nonwoven fabric or plastic film having formed on one side thereof a pressure-sensitive adhesive layer. In 
such covering materials or dressings employing a pressure-sensitive adhesive, the pressure-sensitive 

75 adhesive layer is usually required to show proper adhesion to the skin to which the covering material or 
dressing is applied, in order to prevent the covering material or dressing from falling off the skin. However, 
as the adhesion of a covering material or dressing to the skin becomes stronger, stripping of the covering 
material or dressing from the skin gives a stronger physical stimulation to the skin or is more apt to cause a 
pain to the person and, in some cases, homy layer cells in the skin may be peeled along with the covering 

20 material or dressing to cause a damage to the skin. In the case of pressure-sensitive adhesive-based 
medical preparations, in particular, the above-described problem that stripping of these preparations gives a 
stimulation to the skin is serious because such a preparation, in most cases, is kept being applied in the 
same position over a long period of time. 

Therefore, in developing a covering material or dressing of the above-described kind which is applied to 

25 the skin, there has been a desire for a material which has excellent suitability for applying to the skin, i.e., 
which shows good adhesion or bondability to the skin, is less apt to give a physical stimulation to the skin 
when stripped therefrom, and does not damage the skin. 

Various kinds of dressing-type medical preparations in the form of poultice or tape which employ a 
salve or pressure-sensitive adhesive have been developed recently as medical preparations for per- 

30 cutaneous absorption, i.e., for administering a drug to a living body through the skin. 

As expedients for enabling a dressing-type medical preparation for percutaneous absorption to effec- 
tively release a drug therefrom on the skin surface and enabling the released drug to be absorbed by the 
skin, it has, for example, been proposed to increase the concentration of the drug contained in the 
preparation and to incorporate a percutaneous absorption-promoting agent along with the drug. In one 

35 embodiment of the former expedient, a drug is incorporated at a supersaturated concentration, based on the 
idea that a drug contained in a dissolved state is released to the skin surface. However, it is not easy to 
maintain the supersaturated state of the drug in a produced medical preparation until use, and there are 
cases that crystals of the drug separate out during storage and this results in poor percutaneous absorption. 
On the other hand, the latter expedient is defective in that the absorption-promoting agent may 

40 stimulate the skin to which the dressing-type medical preparation is applied or may adversely affect the 
tackiness properties of the pressure-sensitive adhesive or the stability of the drug, although the per- 
cutaneous absorption of the drug is improved due to the presence of the absorption-promoting agent in the 
salve or pressure-sensitive adhesive. 

Furthermore, it may be thought that the percutaneous absorption of a drug can be promoted by 

45 increasing the drug content by either employing a pressure-sensitive adhesive or the like in which the drug 
can dissolve in a large amount or incorporating an agent which increases solubility of the drug (solubilizing 
agent). However, there are cases that the drug becomes less apt to be released because distribution of the 
drug to the pressure-sensitive adhesive is generally enhanced. 

50 SUMMARY OF THE INVENTION 

Under these circumstances, the present inventors have conducted intensive studies to overcome the 
above-described problems. As a result, it has been found that a good balance between adhesion to the skin 
and skin-unstimulating properties can be attained when, in preparing a pressure-sensitive adhesive using an 
55 acrylic ester-based polymer, as a major component, obtained mainly form an alkyl (meth)acrylate, a liquid 
ingredient compatible with the polymer is incorporated in an amount larger than normal amounts, and the 
polymer is crosslinked to allow it to gel to a degree such that the resulting pressure-sensitive adhesive layer 
has a gel content in a specific range, thereby to remedy the decreased cohesive force due to the 
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incorporation of the liquid ingredient and, at the same time, to enable the pressure-sensitive adhesive to 
show soft adhesion to the skin and to ease or disperse a stress to be imposed on the skin when the 
adhesive layer is stripped from the skin. The present invention has been completed based on the above. 

Accordingly, an object of the present invention is to provide an acrylic gel material comprising a 
5 substrate having formed on at least one side thereof a crosslinked pressure-sensitive adhesive layer 
containing an acrylic ester-based polymer and an organic liquid component compatible with the polymer, 
the pressure-sensitive adhesive layer having a gel content of from 50 to 80% by weight. 

Another object of the present invention is to provide a gel-based medical preparation for percutaneous 
absorption which comprises the acrylic gel material and a drug contained in the pressure-sensitive adhesive 
w layer of the gel material. 

DETAILED DESCRIPTION OF THE INVENTION 

The substrate for use in. the acrylic gel material and the gel preparation for percutaneous absorption 

75 according to the present invention is not particularly limited. Preferably, however, the substrate is not a 
material through which the liquid component or drug contained in the pressure-sensitive adhesive layer can 
pass and which thus allows part of these ingredients to be lost, resulting in reduced ingredient contents. 
That is, it is preferred that the substrate is made of a material impermeable to these ingredients. Examples 
of the substrate include single-layer films such as films of polymers, e.g., a polyester, nylon, saran, 

20 polyethylene, polypropylene, ethylene-vinyl acetate copolymer, polyvinyl chloride), ethylene-ethyl acrylate 
copolymer, polytetrafluoroethylene, and Surlyn, and metal foils and laminates of these films. From the 
standpoint of attaining improved adhesion (anchoring effect) between the substrate and a pressure-sensitive 
adhesive layer to be described later, it is preferred to employ, among those examples, a laminate of a non- 
porous sheet and a porous sheet each made of any of the above materials and to form a pressure-sensitive 

25 adhesive layer on the porous sheet side. 

As the porous sheet, any porous sheet may be used without particular limitation so long as a pressure- 
sensitive adhesive layer to be formed thereon can show improved anchoring effect. Examples of the porous 
sheet include papers, woven fabrics, nonwoven fabrics, and mechanically perforated sheets. Particularly 
preferred of these are papers, woven fabrics, and nonwoven fabrics. The thickness of the porous sheet 

30 generally is from 10 to 500 urn from the standpoints of attaining improved anchoring effect and imparting 
good flexibility to the whole gel material or gel preparation. When the gel material or gel preparation is 
relatively thin as in the case of dressing type or pressure-sensitive tape type, the thickness of the porous 
sheet generally is from 10 to 200 urn. 

In the case of using a woven or nonwoven "fabric as the porous sheet, it is preferable that the fabric 

35 have a weight per unit area of the woven or nonwoven fabric of from 5 to 30 g/m 2 , preferably from 8 to 20 
g/m 2 , from the standpoint of attaining improved anchoring effect. 

The pressure-sensitive adhesive layer formed on one side of the substrate in the present invention is a 
crosslinked pressure-sensitive adhesive layer which contains an acrylic ester-based polymer and a liquid 
component compatible with the polymer and which has both appropriate adhesion to the skin and 

40 appropriate cohesive force. One measure of the adhesion properties of the pressure-sensitive adhesive 
layer is adhesion strength to a Bakelite plate, which is generally from about 20 to 200 g/12mm-width, 
preferably from about 30 to 180 g/12mm-width (the measurement method will be described after). 

Another measure of the adhesion properties of the pressure-sensitive adhesive layer is adhesion 
strength to the same pressure-sensitive adhesive layer, which is determined by a method in which two gel 

45 material samples or gel preparation samples having the same pressure-sensitive adhesive layer are 
superposed on each other with the pressure-sensitive adhesive layers facing each other, subsequently the 
superposed samples are bonded to each other by applying a load thereto, and the adhesion strength 
between the two pressure-sensitive adhesive layers is measured by a 180° constant-rate peel strength test. 
It is desirable that this adhesion strength is from 20 to 180 g/12mm-width, preferably from 30 to 165 

so g/12mm-width, more preferably from 40 to 150 g/12mm-width. 

It is also preferable that the pressure-sensitive adhesive layer is made of an elastic material which, even 
when a shearing stress is imposed thereon, suffers neither cohesive failure or interfacial failure, and that the 
shear-deformation-shift completion distance for the pressure-sensitive adhesive layer on which a shearing 
stress is being imposed is from 0.5 to 6 times the thickness of the pressure-sensitive adhesive layer. 

55 Moreover, it is preferable that the adhesion strength of the pressure-sensitive adhesive layer to the skin 
is such that the interfacial adhesion strength between the pressure-sensitive adhesive layer and horny layer 
cells is substantially lower than the bonding strength among the homy layer cells. 
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The acrylic ester-based polymer used in the present invention is a polymer obtained main y from a 
(meSacS acid alkyl ester which is one of major raw materials for pressure-sens.tive adheres The 
SSc eSe' baSd polymer is a major basic material constituting the pressure-sens.tave adhesive layer 
^a wfth the M component that will be described later. This polymer in the pressure-sensitive adhes ve 
5 S maintains ah omogeneously mixed state with the liquid component and enables the pressure-sensitive 
aXes£e"ayer To exhibit good adhesion to the skin and good retention of shape. Use of a rubber . ag 
naS fibber o a synthetl rubber, or a silicone polymer is not preferred because these are not sufficiently 
compatSe w t the Squid component used in the present invention or have extremely poor drug^ssolvmg 
o° To rSeSng properties. In addition, rubbers and silicone polymers are also defective in that these are 
„ °d «2 to cSnk in'a reproducible manner because it is difficu.t to adjust the 

and the like which participate in crosslinking reactions, as compared with the case o aci^c ^ester based 
noivmers For these reasons, rubbers and silicones are unsuitable lor use in the present invention 
P acrS Star based polymer used in the present invention preferably is a polymer obtained using 

an alky. Smac^te having 4 or more, preferably from 4 to 15, carbon atoms in the alky, moiety. It .s 
,s TJclT^Z to use' a copolymer obtained using such the alky, (meth)acrylate as the mam 
monomer from the standpoint of easiness in crosslinking treatment. 

Ze o eSrably the acrylic ester-based polymer is a polymer obtained by copolymenzmg from 60 to 
srX ^rt ^W (meth)acry.ate having from 4 to 15 carbon atoms in the alkyl moiety and from 2 
to 40% bv weight of a monomer copolymerizable with the alkyl (meth)acrylate. K „„„ hoH 
20 The alky! (meth)acrylate may be one in which the alky, group is either straight-chain or branched 
<5e Jilic examoTes of the alkyl (meth)acrylate include butyl, pentyl, hexyl, heptyl. octyl, nonyl, decyl, 
Sc^ and I decy. (mUacry.ates. These may be used alone or in combination of two or more 
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Examples of the monomers that can be copolymerized with the alky, (meth acrylate .ndude cartrcxy 
, aroup-coSning monomers such as (meth)acry.ic acid, itaconic acid, ma.e.c acid, and ma.e.c anhydnde, 
K roup-containing monomers such as styrenesulfonic acid. a..y.sulfon,c ac.d. su«opropy. (meta* 
ac vlate (meth)acryloyloxynaphthalenesu.fonic acid, and acrylamidomethylpropanesulfon.c acid, hydroxy! 
SSLtTin ng monomers such as hydroxyethyl (meth)acrylate and hydroxypropyl (meth)acrylate; am.de 
araup-Sntainlng monomers such as (meth)acrylamide. dimethyl(meth)acrylamide N-butylacrylamtde, N- 
X^SrylamWe. and N.methylolpropane(meth)acry.amide ; alkylaminoalky. group-contammg mon- 
Z^£h M^inoethyl (meth)acrylate. dimethylaminoethyl (meth)acrylate. and t-butylaminoethyl (rneth)- 
IZ It ^^^ a rkoxy^rS acrylates such as methoxyethy, (meth)acrylate and ethoxyethy. (-eth)acry^e; 
(mScry ic add esters containing an alkoxy group (or a pendant group having an ether bond) such as 
SKrfu^^ r ( meth)acrylate. methoxyethylene glycol (meth)acrylate. methoxyd.ethy ene : glyco (me*)- 
acrvlate rSSypolyethylene glycol (meth)acrylate, and methoxypolypropylene glycol (me h)acrylate. and 
S ^^^^(meth)Lylonllrile. vinyl acetate, vinyl propionate, N-vinyl-2-pyrrol,done methyl- 
viny p~ne valine, vinyiiperidone. viny.pyrimidine, viny.piperadine, vinylpyrazine vinylpyrrole 
vnvlimidazole vinylcaprolactam, vinyloxazole. and vinylmorpholine. These may be used alone or in 
ZSZlE oi To or more thereof, in copo.ymerization with the a.ky. (meth)acrylate. These • 
thaT can oe copolymerized with the alkyl (meth)acrylate may be used for the purpose of adjusting the 
cThesTe fore? of * pressure-sensitive adhesive layer to be formed or improving the drug-dissolving 
newer of ne oressurtsensitive adhesive layer. The amount of such co-monomer(s) to be copolymenzed 
5^ a 5 y. (metSai may be arbitrarily determined according to the use of the 
preparation to be produced, in the range of from 2 to 40% by weight, preferably from 3 to 35/. by weight. 

a* ha<;pd on the total amount of all the monomers. 

Si such various acrylic ester-based polymers, copolymers obtained by copolymenzmg an alky, (meth)- 
acrySe and a t least one of the above-described carboxy. group-containing monomers and hydroxy, group- 
containinq monomers as essential components, and if required and necessary, one or more of the othe 
"enoZs dTcXd I above are advantageously used in the present invention from the standpo.n* of centre. 

of the amount of crosslinking sites or control of tackiness properties. .... .. h 

The organic liquid component used in the present invention has the property of being compa table .with 
the above described acrylic ester-based polymer. This liquid component p.asticizes the polymer to impart 
T^rJ *J nr^suTe-sensitive adhesive and thereby serves, when the pressure-sensitive adhes.ve layer 
s SeS f* m 'trrn'toXnt horny layer cells being pee.ed from the skin. Accordingly, the organic 
an InpoLt ingredient because it functions to diminish the pair > or stimulate wh.ch ,s 
causeo to L skin by stripping of the pressure-sensitive adhesive layer due to .ts adhesion to the skin. 

Z the omante liquid component, any organic liquid may be used so long as it has a plas tacizing effect 
to thTpres^rsenSe adhesive. The amount of the organic liquid component contained in the pressure- 
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sensitive adhesive layer is large as compared with those for conventional gel materials or gel preparations. 

Examples of the organic liquid component include glycols such as ethylene glycol, diethylene glycol, 
triethylene glycol, propylene glycol, polyethylene glycol, and polypropylene glycol; oils and fats such as 
olive oil, castor oil, squalene, and lanolin; organic solvents such as oleic acid, ethyl acetate, ethyl alcohol, 
5 1,3-butanediol, dimethyldecyl sulfoxide, methyl octyl sulfoxide, dimethyl sulfoxide, dimethylformamide, 
dimethylacetamide, dimethyllaurylamide, dodecylpyrrolidone, and isosorbitol; liquid surfactants; plasticizers 
such as diisopropyl adipate, phthalic acid esters, and diethyl sebacate; hydrocarbons such as liquid paraffin; 
and esters such as glycerin esters, isopropyl myristate, isotridecyl myristate, ethyl laurate, N-methylpyr- 
rolidone, ethyl oleate, diisopropyl adipate, isopropyl palmitate, and octyl palmitate. These may be contained 
io alone or in combination of two or more thereof. 

The amount of the liquid component contained in the pressure-sensitive adhesive layer is generally 
from 25 to 200 parts by weight, preferably from 40 to 160 parts by weight, more preferably from 100 to 160 
parts by weight, per 100 parts by weight of the acrylic ester-based polymer. When a liquid component is 
contained in the crosslinked pressure-sensitive adhesive layer in a large amount as in the case of the 
75 present invention, the adhesion strength (interfacial adhesion strength) of the pressure-sensitive adhesive 
layer to the skin becomes lower than the bonding strength among horny layer cells, so that stripping of the 
pressure-sensitive adhesive layer from the skin does not result in peeling of horny layer cells. A measure of 
such an interfacial adhesion strength (adhesion strength to the skin) is that the amount of horny layer cells 
which have peeled off the skin upon stripping of the pressure-sensitive adhesive layer from the skin and are 
20 adhered to the pressure-sensitive adhesive layer is about 1 .0 or less in terms of the absorbance of an 
extract obtained using the stripped pressure-sensitive adhesive layer. The absorbance-measuring method in 
the present invention will be described after. 

In preparing the acrylic gel material according to the present invention, a pressure-sensitive adhesive 
comprising the above-described components in respective amounts as specified above is crosslinked by a 
25 suitable crosslinking means thereby to form a pressure-sensitive adhesive layer having a gel content of 
from 50 to 80% by weight. Due to this crosslinking, the liquid component contained in the pressure- 
sensitive adhesive layer is prevented from oozing therefrom and cohesive force is imparted to the pressure- 
sensitive adhesive layer. The crosslinking may be accomplished by a physical treatment such as irradiation 
with ultraviolet rays or electron beams or by a chemical treatment using a crosslinking agent such as a 
30 polyisocyanate compound, organic peroxide, organic metal salt, metal alcoholate, metal chelate compound, 
or polyfunctional compound. Of these crosslinking means, irradiation treatment and treatment with an 
organic peroxide may cause a decomposition reaction of a drug, if any, according to the kind of the drug. 
Use of a highly reactive isocyanate compound or a metal salt or organic metal salt for use in ordinary 
crosslinking reactions is disadvantageous in that the pressure-sensitive adhesive solution may undergo a 
35 viscosity increase after the addition of the crosslinking agent to show poor workability. Further, although it 
may be possible to use a method in which a polyfunctional monomer such as a diacrylate is copolymerized 
beforehand with the acrylic ester-based polymer, the pressure-sensitive adhesive solution obtained by this 
method may also increase in viscosity. 

Therefore, of the above-described crosslinking agents, trifunctional isocyanates and metal alcoholate or 
40 chelate compounds in which the metals are titanium or aluminum are preferred in the present invention 
from the standpoints of reactivity and handling properties. These preferred crosslinking agents do not cause 
pressure-sensitive adhesive solutions to undergo a viscosity increase until coating and drying, thus enabling 
the coating solutions to show extremely good workability. In the case of using such a crosslinking agent, it 
is important that during preparation of a pressure-sensitive adhesive, the crosslinking agent should be used 
45 in an amount of from about 0.05 to 3.0 parts by weight per 100 parts by weight of the acrylic ester-based 
polymer, so as to result in a gel content in the above-specified range. If the pressure-sensitive adhesive 
layer formed has a gel content below 50% by weight, sufficient cohesive force cannot be imparted to the 
pressure-sensitive adhesive layer and, as a result, when the pressure-sensitive adhesive layer is stripped 
from the skin, part of the pressure-sensitive adhesive remains on the skin due to the cohesive failure of the 
50 pressure-sensitive adhesive layer or the skin receives a considerable stimulation. On the other hand, if the 
gel content exceeds 80% by weight, the pressure-sensitive adhesive layer cannot have sufficient adhesion 
strength to the skin, although its cohesive force is high. 

According to the present invention, by containing a drug in the thus-formed pressure-sensitive adhesive 
layer, a gel-based medical preparation is obtained. 
55 In the gel preparation, the pressure-sensitive adhesive layer containing a drug serves to release the 
drug when the gel preparation is applied to the skin. The pressure-sensitive adhesive which is a main 
constituent of the pressure-sensitive adhesive layer is required to have an appropriate drug-dissolving 
power so as to stably release the drug contained therein. For use in the gel preparation of the present 
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component and that in the pressure-sens.uve a ^s«ve. arbitrarily selected from various 

The drug contained in the pressure-sens.t.ve adhes ^ J^J^ " * h the preparation is to be 
percutaneously absorbab.e *"9f ~ c °'f^ sedatives, 
used. Examples of the drug include cort.costerods analgesic "J «™ anesthetics, antibacterial drugs, 
tranquilizers, antihypertensive drugs, hypotens.ve d.uret.cs a ^^ in ^7 nti . us ; iveSi sex hormones, 
antifungal drugs. Vitamines. vasodilators ^?^J^^S^W. ^ ^ medicines - " 
thymo.eptics. ameliorants of cerebral «*TiS^^S fn combination. Of the above-described 
required and necessary, two or more of "^^^/^at r0 om temperature) are preferably used 

tion - . „nt>H in th* oressure-sensitive adhesive layer can be suitably 

The amount of such a drug contained in the pressu e sens jon No rmally. however, 

determined according to the kind of the ^%^ e J^ ° £Tabout 1 to 40% by weight, 
pressure-sensitive adhesive layer — h ^f^ pressure-sensitive adhesive layer. If 

preferably from about 3 to 30% by we.ght, based on the we gh t«Mn P ^ ^ ^ ^ 

the drug content in the pressure-sens- ^^f^^ aSZ treatment cannot be expected. Drug 

S^^^ according t0 the present 

The acrylic gel material and gel P"^" ^ 8 ^2S^ aS?, are characterized in that the 
invention, which respectively have the construct ions d escnb ed aoo compatible with 

pressure-sensitive adhesive layer conUuns a ^^^^S^-dhe-vJ layer can be soft while 
the acrylic ester-based polymer and that due to J.s the p ressun «ar»ttve ^ ^ 

retaining sufficient cohesive force and. hence ^'nsd mashed ^aXlon, which may result 
medical preparation of the present « Operation is stripped from the skin to 

due to the adhesion of P^^f^^TnTn^ balance between appropriate 

which it has been applied, and the medial preparat,on medjca| preparation for per- 

adhesion to the skin and skm-unst. mufchn ^^J^ i. pressure-sensitive adhesive layer can 
cutaneous absorption in wh.ch a drug has ^^S^Se and is therefore, useful in the treatment or 

^rizr^tz^ srssi- * . ^ b 0d y -»* - -* * 



45 



percutaneous absorption. h reference to the following examples, 

all parts and percents are by weight. 



so EXAMPLE 1 



55 



43 Parts of an acrylic ester-based polymer obtained 
and 5 parts of acrylic acid in ethyl acetate ,n an mart f^^^^ by Nippon Polyurethane 
myristate and 0.06 part of a trifunctiona. ^^^JS^SSL adhesive solution. 
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polyester film (2 urn thick), on the nonwoven fabric side. Thus, an acrylic gel material according to the 
present invention was obtained. 

EXAMPLE 2 

5 

The same procedures as in Example 1 were conducted except that the pressure-sensitive adhesive 
solution prepared in Example 1 was coated after 17 parts of isosorbide dinitrate was added thereto. Thus, 
an acrylic gel preparation according to the present invention was obtained in which the pressure-sensitive 
adhesive layer contained a liquid component and had been crosslinked. 

10 

COMPARATIVE EXAMPLE 1 

An acrylic gel material was obtained in the same manner as in Example 1 except that the pressure- 
sensitive adhesive was not crosslinked (i.e., trifunctional isocyanate was not added). This gel material 
75 showed considerable cohesive failure, so that its adhesive strength and other properties were unable to be 
evaluated in the tests described after. 

EXAMPLE 3 

20 An acrylic gel preparation according to the present invention was obtained in the same manner as in 
Example 2 except that 0.09 part of (ethyl acetoacetate)aluminum diisopropylate was used as a crosslinking 
agent in place of 0.06 part of the trifunctional isocyanate. 

COMPARATIVE EXAMPLE 2 

25 

The same procedures as in Example 1 were conducted except that isopropyl myristate and the 
isocyanate were not added to the pressure-sensitive adhesive solution and that the adhesive solution was 
mixed with 17 parts of isosorbide dinitrate per 83 parts of the solid component of the solution. Thus, an 
acrylic gel preparation was obtained in which the pressure-sensitive adhesive layer did not contain liquid 
30 component and had not been crosslinked. 

COMPARATIVE EXAMPLE 3 

An acrylic gel preparation in which the pressure-sensitive adhesive layer did not contain liquid 
35 component was obtained in the same manner as in Comparative Example 2 except that 0.12 part of the 
trifunctional isocyanate was further added to the pressure-sensitive adhesive solution to crosslink the 
pressure-sensitive adhesive layer. 

COMPARATIVE EXAMPLE 4 

40 

An acrylic gel preparation was obtained in the same manner as in Example 3 except that the amount of 
(ethyl acetoacetate)aluminum diisopropylate added was changed to 0.02 part. 

EXAMPLE 4 

45 

60 Parts of an acrylic ester-based polymer obtained by copolymerizing 75 parts of 2-ethylhexyl 
acrylate, 22 parts of N-vinyl-2-pyrrolidone, and 3 parts of acrylic acid in ethyl acetate in an inert gas 
atmosphere was mixed with 40 parts of octyl palmitate and 0.12 part of a trifunctional isocyanate (Coronate 
HL, manufactured by Nippon Polyurethane Industry Co,. Ltd.) in ethyl acetate, thereby preparing a 
50 pressure-sensitive adhesive solution. 

The solution obtained was coated on a separator and dried in the same manner as in Example 1 to 
form a crosslinked pressure-sensitive adhesive layer. This pressure-sensitive adhesive layer was transferred 
to a substrate film which was a laminate of a polyester nonwoven fabric (12 g/m 2 ) and a polyester film (2 
urn thick), on the nonwoven fabric side. Thus, an acrylic gel material according to the present invention was 
55 obtained. 
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EXAMPLE 5 

~ The same procedures as in Examp.e 4 ^l^^^^^T^* 
solution was prepared by mixing 57.5 parts of the «^Jc «J P 

r^S"« ^"strv Co.. Ltd, in ethy, acetate. Thus, an aery, 
gel preparation according to the present invention was obtamed 

COMPARATIVE EXAMPLE 5 

evaluated in the tests described after. 
EXAMPLE 6 

kfng agent in place of 0.1 15 part of the trifunctional isocyanate. 
COMPARATIVE EXAMPLE 6 

„„. no, add.d to «. P»?rT„nh?ra .Uha di.dn. Thda. an ,«yl.c p»p».«nn 

ZSZZtt-ZZZ^ZZ . nn. c.n«n „,n,n cn mP dn.n, and « no, 
been crosslinked. 
30 COMPARATIVE EXAMPLE 7 

35 pressure-sensitive adhesive layer. 

COMPARATIVE EXAMPLE 8 
"^^^n was obtained in the same manner as in , Example B except that the amount of 
«, (ethyTa^Le^luminum diisopropylate added was changed to 0.253 part. 



70 



75 



20 



25 



EXAMPLE 7 



55 



M «. - an -™r^^ 

Polyurethane Industry Co., Ltd.) in toluene, thereby prepar ,ng a P~^J and drjed in the same 

The solution obtained was coated on a separator ^ a d ry *.c r.ess of bu sure . sensitive 
manner as in Example 1 to form a "^^Z ^TZ^Zl polyester nonwoven fabric (12 
^TpSST^i^r^^ «* side. Thus, an acrylic ge, materia, 
according to the present invention was obta.ned. 
COMPARATIVE EXAMPLE 9 

~ An * - - sisr^i^sa rss 
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evaluated in the tests described after. 

COMPARATIVE EXAMPLE 10 

5 The same procedures as in Example 7 were conducted except that 1 ,3-butanediol and the isocyanate 

were not added to the pressure-sensitive adhesive solution and that the adhesive solution was mixed with 
10 parts of ketoprofen per 90 parts of the solid component of the solution. Thus, an acrylic gel preparation 
was obtained in which the pressure-sensitive adhesive layer did not contain liquid component and had not 
been crosslinked. 

10 

COMPARATIVE EXAMPLE 1 1 

An acrylic gel preparation in which the pressure-sensitive adhesive layer did not contain liquid 
component was obtained in the same manner as in Comparative Example 10 except that 0.144 part of the 
75 trifunctional isocyanate was further added as a crosslinking agent to the pressure-sensitive adhesive 
solution. 

EXAMPLE 8 

20 The same procedures as in Example 7 were conducted except that a pressure-sensitive adhesive 
solution was prepared by mixing 50 parts of the same acrylic ester-based polymer as prepared in Example 
7, 40 parts of 1 ,3-butanediol, 10 parts of ketoprofen, and 0.08 part of the trifunctional isocyanate in toluene. 
Thus, an acrylic gel preparation according to the present invention was obtained. 

25 COMPARATIVE EXAMPLE 12 

The same procedures as in Example 1 were conducted except that isopropyl myristate and the 
isocyanate were not added to the pressure-sensitive adhesive solution. Thus, an acrylic polymer-based 
plaster was obtained in which the pressure-sensitive adhesive layer did not contain liquid component and 
30 had not been crosslinked. 

Each of the samples obtained in the Examples and Comparative Examples given above was stored at 
70° C for 2 days and then subjected to the following tests. The results obtained are shown in Table 1. 

[Gel Content] 

35 

Each sample was cut into 40 cm 2 and the weight (Wi) of the pressure-sensitive adhesive layer was 
measured. The sample was then immersed in ethyl acetate for 3 days to extract any solvent-soluble 
component. Thereafter, the sample was taken out from the ethyl acetate and dried. The weight (W2) of the 
resulting pressure-sensitive adhesive layer was then measured, and the gel content of the pressure- 
40 sensitive adhesive layer was calculated using the following equation: 

Gel content = (W 2 x 100)/(W 2 x A/B) 

wherein A = weight of (pressure-sensitive adhesive + crosslinking agent) and B = weight of (pressure- 
45 sensitive adhesive + liquid component + crosslinking agent), provided that when the pressure-sensitive 
adhesive layer contains a drug, the weight of the drug is added to B. 

[Adhesion Strength Test] 

50 Each sample which had been cut into a 12 mm-wide strip was placed on a Bakelite plate and bonded 
thereto by moving a 850 g roller forward and backward once on the strip. The strip was then peeled from 
the plate in the 180* direction at a rate of 300 mm/min, and the peel force required for the peeling was 
measured. 

55 [Adhesion to Skin] 

Each sample was applied to volunteers in their upper arm side parts, and 24 hours later, the adhesion 
state of each applied sample was visually evaluated. The evaluation was made in 5 grades, with the worst 
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being rated as 1 and the best as 5 (average of 6 samples for each example). 
[Skin-Stimulating Property] 

. ' After the above test for examining -^^jST tSXSK^" 

^r^^z^^"^^ - 1 - samp,es that caused the most 

Jevere'pain as 5 (average of 6 samples for each example). 
jo [Adhesive Remaining] 



visually evaluated. 



75 



20 



25 



30 



35 



40 



45 



50 



55 
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TABLE 1 



70 Example 



75 



20 



25 



30 



35 



40 



45 



1 

2 
3 
4 
5 
6 
7 
8 

Comparative 
Example 1 

2 

3 

4 

5 



Gel 
content 
(I) 

59.3 

64.9 

64 .2 

58.2 

58.9 

65.1 

74 .2 

74.2 

0 

0 

66.1 
29.6 
0 



7 
8 
9 

10 

11 
12 



60.1 
88.3 
0 



63.8 
0 



Adhesion 
strength 
Cg) 

75 

60 

63 
123 
116 

96 

48 

53 

Measurement 
impossible 

335 

288 

212 

Measurement 
impossible 

451 

432 
23 

Measurement 
impossible 

531 

507 
414 



Adhesion ' 
to skin 



4.8 
5.0 
4.8 
4.7 
5.0 
4.8 
4.7 
4.8 

4.8 
4.8 
4.2 



4.5 

4.3 
1.2 

4.2 

4.3 
4.0 



Skin- 
stimulating 
property 



1.2 
1.0 
1.3 
1.5 
1.2 
1.2 
1.3 
1.2 

3.7 
3.3 
4.3 



4.7 

4.2 
1.2 

4.5 

4.7 
5.0 



Adhesive 
remaining 

None 
None 
None 
None 
None 
None 
None 
None 



None 
None 
Present 



Slightly 
present 

None 

None 



Slightly 
present 

None 

None 



50 

EXAMPLE 9 

In an inert gas atmosphere, 72 parts of 2-ethylhexyl acrylate, 25 parts of N-vinyl-2-pyrrolidone, and 3 
55 parts of acrylic acid were copolymerized in ethyl acetate,, thereby preparing a solution of an acrylic 
pressure-sensitive adhesive. 

To the pressure-sensitive adhesive solution prepared above were added 3 parts of estradiol and 50 
parts of isopropyl myristate per 47 parts of the solid component of the solution. Thereto was further added 
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70 



75 



20 



to the present invention. 
COMPARATIVE EXAMPLE 13 

A medical preparation for percutaneous absorption was obtained in the same manner as in Example 9 

solution, without adding isotridecyl mynstate. 
COMPARATIVE EXAMPLE 14 

pressure-sensitive adhesive solution. 
25 COMPARATIVE EXAMPLE 15 

" n an inert qas atmosphere, 95 parts of 2-ethylhexyl acrylate and 5 parts of acrylic acid were 

^TuL 1 ? temedica. preparations were a.so eva.uated for skin-stimulating properties, and the order of 
45 the degree of stimulation to the skin was as follows. p vamn , P m > ExamDle 9 

Comparative Example 1 4 Z Comparative Example 1 3 > Comparat.ve Example 1 5 i Example 



30 



35 



40 



Table 2 





Amount of transferred estradiol (U.g) 


Example 9 

Comparative Example 13 
Comparative Example 14 
Comparative Example 15 


1,630 ±210 
90 ± 70 
180 ± 110 
120*70 
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EXAMPLE 10 

To the pressure-sensitive adhesive solution prepared in Comparative Example 1 5 were added 20 parts 
of isosorbide dinitrate and 40 parts of isopropyl myristate per 40 parts of the solid component of the 

5 solution. Thereto was further added 0.15 part of a trifunctional isocyanate (crosslinking agent) per 99.85 
parts of the solid component of the pressure-sensitive adhesive solution. In the same manner as in Example 
9, the thus-obtained composition was coated on a separator at a dry thickness of 60 urn and dried, and the 
resulting pressure-sensitive adhesive layer was transferred to a laminate of a polyester nonwoven fabric (1 2 
g/m 2 ) and a polyester film (2 urn thick), on the nonwoven fabric side and then aged at 70 * C. Thus, a 

70 medical preparation for percutaneous absorption according to the present invention was obtained. 

The solubility of isosorbide dinitrate in the above- prepared pressure-sensitive adhesive was 7%, while 
that in isopropyl myristate was 2.1%. 

EXAMPLE 11 

75 

A medical preparation for percutaneous absorption according to the present invention was obtained in 
the same manner as in Example 10 except that a coating composition for forming a pressure-sensitive 
adhesive layer was prepared by adding, to the pressure-sensitive adhesive solution prepared in Compara- 
tive Example 15, 7 parts of ketoprofen and 43 parts of isotridecyl myristate per 50 parts of the solid 
20 component of the solution and further adding 0.15 part of a trifunctional isocyanate (cross-linking agent) per 
99.85 parts of the solid component of the pressure-sensitive adhesive solution. 

The solubility of ketoprofen in the above-prepared pressure-sensitive adhesive was 8.3%, while that in 
isopropyl myristate was 2.2%. 

25 COMPARATIVE EXAMPLE 16 

A medical preparation for percutaneous absorption was obtained in the same manner as in Comparative 
Example 15 except that a coating composition for forming a pressure-sensitive adhesive layer was prepared 
by adding 20 parts of isosorbide dinitrate to the pressure-sensitive adhesive solution per 80 parts of the 
30 solid component of the solution, without adding either of isopropyl myristate and a crosslinking agent. 

COMPARATIVE EXAMPLE 17 

A medical preparation for percutaneous absorption was obtained in the same manner as in Example 10 
35 except that a coating composition for forming a pressure-sensitive adhesive layer was prepared by adding, 
to the pressure-sensitive adhesive solution prepared in Comparative Example 15, 20 parts of isosorbide 
dinitrate and 8 parts of isopropyl myristate per 72 parts of the solid component of the solution. 

COMPARATIVE EXAMPLE 18 

40 

A medical preparation for percutaneous absorption in which the pressure-sensitive adhesive layer did 
not contain dissolution-controlling agent and had not been crosslinked was obtained in the same manner as 
in Example 11 except that a coating composition for forming a pressure-sensitive adhesive layer was 
prepared by dissolving 7 parts of ketoprofen in the pressure-sensitive adhesive solution prepared in 
45 Comparative Example 15 per 93 parts of the solid component of the solution. 

Each of the medical preparations for percutaneous absorption, obtained in Examples 10 and 11 and 
Comparative Examples 16 to 18, was cut into 7.1 cm x 7.1 cm, subsequently allowed to stand at room 
temperature for 24 hours, and then applied to a rabbit on its back part which had been depilated. After the 
application, a blood sample was taken from the rabbit at intervals of a predetermined period of time. The 
so concentrations of isosorbide dinitrate or ketoprofen in the blood samples were determined by gas 
chromatography. The results obtained are shown in Table 3. 

Further, the medical preparations were also evaluated for skin-stimulating properties, and the order of 
the degree of stimulation to the skin was as follows. 

Comparative Example 18 £ Comparative Example 16 2 Comparative Example 17 > Example 10 £ 
55 Example 11 
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based polymer. Thus, a pressure-sensitive adhesive solution was prepared. 

The pressure-sensitive adhesive solution obtained was coated on a polyester separator at a dry 
thickness of 60 urn, and the coating was dried to form a pressure-sensitive adhesive layer. 

The thus-obtained pressure-sensitive adhesive layer was transferred to a polyester film (9 urn thick) as 
5 substrate on one side, thereby obtaining a gel material according to the present invention. 

EXAMPLE 13 

The same procedures as in Example 12 were conducted except that a pressure-sensitive adhesive 
io solution was prepared by mixing 45 parts of the acrylic ester-based polymer prepared in Example 14, 35 
parts of octyl palmitate, and 20 parts of isosorbide dinitrate. Thus, a gel-based medical preparation 
according to the present invention was obtained. 

EXAMPLE 14 

75 

A gel-based medical preparation according to the present invention was obtained in the same manner 
as in Example 13 except that 1 ,3-butanediol was used in place of octyl palmitate. 

COMPARATIVE EXAMPLE 19 

20 

A gel material was obtained in the same manner as in Example 12 except that the acrylic ester-based 
polymer prepared in Example 12 was not crosslinked (i.e., the trifunctional isocyanate was not added). 

This gel material showed considerable cohesive failure, so that it was unable to be evaluated in any of 
the tests which will be described after. 

25 . 

COMPARATIVE EXAMPLE 20 

A gel material was obtained in the same manner as in Example 12 except that octyl palmitate was not 
added. 

30 

COMPARATIVE EXAMPLE 21 

The same procedures as in Example 12 were conducted except that a pressure-sensitive adhesive 
solution was prepared by adding 20 parts of isosorbide dinitrate as a drug to the acrylic ester-based 
35 polymer, without adding either of octyl palmitate and a tri-functional isocyanate. Thus, a gel-based medical 
preparation was obtained. 

EXAMPLE 15 

40 50 Parts of an acrylic ester-based polymer obtained by copolymerizing 70 parts of isononyl acrylate, 25 
parts of N-vinyl-2-pyrrolidone, and 5 parts of acrylic acid in ethyl acetate in an inert gas atmosphere was 
mixed with 50 parts of isotridecyl myristate. Thereto was then added 0.3 part of (ethyl acetoacetate)titanium 
diisopropylate per 99.7 parts of the acrylic ester-based polymer. Thus, a pressure-sensitive adhesive 
solution was prepared. 

45 The pressure-sensitive adhesive solution obtained was coated on a separator at a dry thickness of 60 
urn, and the coating was dried to form a pressure-sensitive adhesive layer. This pressure-sensitive adhesive 
layer was transferred to a substrate film which was a laminate of a polyester nonwoven fabric (basis weight 
8 g/m 2 ) and a polyester film (3 am thick), on the nonwoven fabric side. Thus, a gel material according to 
the present invention was obtained. 

50 

EXAMPLE 16 

The same procedures as in Example 15 were conducted except that a pressure-sensitive adhesive 
solution was prepared by mixing 47 parts of the acrylic ester-based polymer prepared in Example 15, 50 
55 parts of isotridecyl myristate, and 3 parts of estradiol. Thus, a gel-based medical preparation according to 
the present invention was obtained. 
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EXAMPLE 17 



' A oel-based medica. preparation according to the present invention was obtained in the same manner 
as Sample except Sat'ethy. o.eate was used in p.ace of isotridecyi mynstate. 

5 COMPARATIVE EXAMPLE 22 

W ^ T^gei materia, showed considerab.e cohesive faiiure. so that it was unab.e to be eva.uated in any of 
the tests which will be described after. 

COMPARATIVE EXAMPLE 23 

"TgT^rTa. was obtained in the same manner as in Example 15 except that isotridecyi myristate was 
not added. 

COMPARATIVE EXAMPLE 24 

~Z » » Example ,5 "^^.JS^ S^TS^"^" 

preparation was obtained. rtK ^.noH in FxamDles 12 to 17 and Comparative 

Ls: is .s rrj^Trxr^"™ — - — - «* 

4. 

[Adhesion Strength to Bakelite] 

«» e»np» which hpd been cut In. , « n™*. -P « • « P£ 

measured. 
[Degree of Pain] 

•„ 0 M c rm 2 was aDDlied to 5 volunteers at their upper arm 

[Amount of Peeled Horny Layer Tissue] 

Each samp, which had been cut into a strip 12mm** = PjJ^ 
at their lower arm inner parts and kept tang 8 ?P , ^ n , ^ 1 ^7 no ^ e composition shown below, 
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20 



25 



30 



35 



40 



45 



Composition of Dyeing Solution: 


Gentian violet 


1.0% 


Brilliant green 


0.5% 


Distilled water 


98.5% 



55 



Eeeh C the Ince-Cyed M eamp.ee ~ cu, in. 12 
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spectrophotometer. As a control, each of samples which had not been applied to the skin was subjected to 
the same extraction treatment. The absorbance was determined from a difference spectrum with the above 
test sample. Using the absorbance values obtained, the samples were compared in the number of horny 
layer cells, based on the assumption that the higher the absorbance measured, the larger the amount of 
5 peeled horny layer cells. 

It Is noted that there was a good correlation between the number of peeled horny layer cells counted 
with a stereomicroscope and the absorbance measured as described above. 

[Adhesion Strength to Skin (Interfacial Adhesion Strength)] 

w 

Each sample which had been cut into a strip 12 mm wide and 50 mm long was applied to 5 volunteers 
at their lower arm inner parts and kept being applied thereto for six hours. Thereafter, the sample was 
stripped from the skin in the 180" direction at a rate of 100 mm/min and the stripping force required for the 
stripping was measured. 

75 In this test, stripping of the samples of the Examples caused substantially no peeling of horny layer 
cells and, hence, those adhesion strength values for the Examples which are given in Table 4 mean values 
of the adhesion strength referred to as interfacial adhesion strength in this invention. On the other hand, 
stripping of the samples of the Comparative Examples resulted in peeling of horny layer cells, and it is 
apparent that the bonding strength among horny layer cells was lower than the interfacial adhesion 

20 strengths of the comparative samples. Thus, the adhesion strength values for the Comparative Examples 
mean values of the bonding strength among horny layer cells. 



TABLE 4 



25 



30 



35 



40 



45 



50 



Adhesion Degree 
to Bakelite of pain 

(g) 



Amount of 
peeled horny Adhesion 
layer tissue to skin 
(abs . ) 



Example 12 
13 
14 
15 
16 
17 

Comparative 
Example 20 

21 

23 

24 



105 
131 
128 
163 
157 
176 
578 

496 
760 
699 



1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
4.0 

3.0 
4.0 
3.0 



0.4566 
0.5412 
0 . 2118 
0.4041 
0.3240 

0 .4064 

1 .4329 

1 .3044 
1 .4731 
1.1014 



(g) 

20 
22 
23 
27 
19 
21 
35 

48 
39 
37 



EXAMPLE 18 

55 50 Parts of an acrylic ester-based polymer obtained by copolymerizing 95 parts of 2-ethylhexyl acrylate 
and 5 parts of acrylic acid in ethyl acetate was mixed with 50 parts of isopropyl myristate. To this base 
solution was added, in ethyl acetate, 0.15 part of a trifunctional isocyanate (Coronate HL, manufactured by 
Nippon Polyurethane Industry Co., Ltd.) per 99.85 parts of the solid component of the solution. Thus, a 



17 



EP 0 531 938 A1 



pressure-sensitive adhesive solution was WJ* thjckness 0 , 60 U m, and the coaling 

The solution obtained was ooated on a Tn is pressure-sensitive adhes.ve layer 

was dried to form a cross.inked pressure-sens, f° tate of a polyester nonwoven fabrio (12 g,m>) and a 
was transferred to a substrate fflm which w 3^ £nma e of poly ^ ^ ^ 7Q . C for 48 



EXAMPLE 19 



to 



CAMIVI rLL 



um. 

EXAMPLE 20 



EX AMPLE <iu 
EXAMPLE 21 

25 EXAMPLE 22 

30 

EXAMPLE 23 

procedures as in 

3S sss S£= SWSffl 2 Thus - a " nsitive medical prep 

according to the present invention was obtained. 
EXAMPLE 24 

according to the present invention was obtained. 
45 EXAMPLE 25 

acrylate, 3 parts of acrylic acid, and 25 parts of N vinyl t py _ e> Q 3 part o{ (etny , 

Tarts oi isoproPV' m*W~ To this ba* so.ut.on was added, y^ ^ ^ s Tn 

acetoacetate)aluminum diisopropylate pe r9M an acry|jc pressur e-sens,t.ve sheet 

EXAMPLE 26 



50 



55 
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preparation according to the present invention was obtained. 
EXAMPLE 27 

5 A pressure-sensitive medical preparation according to the present invention was obtained in the same 

manner as in Example 26 except that a base solution to which the crosslinking agent was added was 
prepared by mixing 35 parts of the acrylic ester-based polymer, 50 parts of isopropyl myristate, and 15 
parts of nifedipine. 

10 COMPARATIVE EXAMPLE 25 

An acrylic pressure-sensitive sheet was obtained in the same manner as in Example 18 except that only 
the acrylic ester-based polymer prepared in Example 18 was used to form a pressure-sensitive adhesive 
layer. 

75 

COMPARATIVE EXAMPLE 26 

An acrylic pressure-sensitive sheet was obtained in the same manner as in Example 18 except that 
isopropyl myristate was not added. 

( 20 

COMPARATIVE EXAMPLE 27 

An acrylic pressure-sensitive sheet was obtained in the same manner as in Example 18 except that a 
base solution to which the crosslinking agent was added was prepared by mixing 85 parts of the acrylic 
25 ester-based polymer and 1 5 parts of isopropyl myristate. 

COMPARATIVE EXAMPLE 28 

An acrylic pressure-sensitive sheet was obtained in the same manner as in Example 18 except that a 
30 base solution to which the crosslinking agent was added was prepared by mixing 30 parts of the acrylic 
ester-based polymer and 70 parts of isopropyl myristate. The pressure-sensitive adhesive layer in the thus- 
obtained pressure-sensitive sheet had poor cohesive force, so that after stripping of the sheet from the skin, 
part of the pressure-sensitive adhesive remained on the skin. Further, the sheet also had very poor 
application feeling. 

35 

COMPARATIVE EXAMPLE 29 

An acrylic pressure-sensitive sheet was obtained in the same manner as in Example 18 except that the 
trifunctional "isocyanate as a crosslinking agent was not added. This pressure-sensitive sheet showed 
40 considerable cohesive failure, so that it was unable to be evaluated in the tests described after. 

^ COMPARATIVE EXAMPLE 30 

The same procedures as in Example 18 were conducted except that a pressure-sensitive adhesive 
45 solution was prepared by mixing 80 parts of the acrylic ester-based polymer and 20 parts of isosorbide 
dinitrate, without adding either of isopropyl myristate and a trifunctional isocyanate. Thus, a pressure- 
sensitive medical preparation was obtained. 

COMPARATIVE EXAMPLE 31 

50 

A pressure-sensitive medical preparation was obtained in the same manner as in Example 23 except 
that a base solution to which the crosslinking agent was added was prepared by mixing 65 parts of the 
acrylic ester-based polymer, 15 parts of isopropyl myristate, and 20 parts of isosorbide dinitrate. 

55 COMPARATIVE EXAMPLE 32 

An acrylic pressure-sensitive sheet was obtained in the same manner as in Example 25 except that only 
the acrylic ester-based polymer prepared in Example 25 was used to form a pressure-sensitive adhesive 
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layer. 

COMPARATIVE EXAMPLE 33 



70 



75 



20 



25 



COMPARATIVE EXAMPLE 34 
[Application to Rabbit] 

Each .^ - - « • - -»- - -■fftf ^tSSSSKfis 



raphy. 

30 [Adhesion Strength Test] 



35 measured. 

[Shear Deformation Test] 



40 



[Shear Deformation ■ es>ij . 
mm TO sample «* *«ed » ^ » IZ m* Pv .PP>v"-9 » « 9«=f ">' d 

:r s rriss vr=s.-r. « — — — - - — 



45 stress was measured. 
[Pain by Stripping] 



50 



55 



[Pain by otnppinyj ^ sample 

Each samp.e was applied to 5 -? ta,ll8e S * ^ SS^^^I-^- ~ ISi!iJ^~ ^Slta 
was stripped and the degree of a ^J^^SS rated as 1. and the rating vaK.es for each 
Z.*S£Z 2SK Compare as were rated as , 

(Amount ol PssW H«ny Layer TK»1 

Each «*. — - - - - A r^SKTK£T S-p, 

-rrp^r^rijsrrrr^ — «— - - — - 
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0.5%, distilled water 98.5%), and then washed with water, thereby dyeing horny layer cells adhered to the 
sample surface. 

The resulting samples were immersed in a 5% aqueous solution of sodium dodecyl sulfate over a 
whole day and night, thereby extracting the dyes. By measuring the absorbances of these extracts (595 
nm), the samples were compared in the number of horny layer cells peeled from the skin, based on the 
assumption that the higher the absorbance, the larger the amount of peeled horny layer cells. 

It is noted that there was a good correlation between the number of peeled horny layer cells counted 
with a stereomicroscope and the absorbance measured as described above. 
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55 EXAMPLE 28 

In an inert gas atmosphere, 95 parts of 2-ethylhexyl acrylate and 5 parts of acrylic acid were 
copolyrnerized in 50 parts of ethyl acetate, thereby preparing a solution of an acrylic ester-based polymer. 
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polymer in the solution. ™i uc ,= t pr seoarator on the liner side using a doctor blade at 

This solution was coated on a 75 unHhek polyester separator o ^ ^ 

s a dry thickness of 60 urn. and the J^^^™ ° a a " ina te of a polyester nonwoven fabric 
COMPARATIVE EXAMPLE 35 

solS only was used to form a pressure-sensitive adhes.ve layer. 
r5 COMPARATIVE EXAMPLE 36 

-rsr^^s: « .a- , « - - - — 

20 after. 

EXAMPLE 29 



25 



30 



,«»»»W «•»*» "»» -» fSSSTJSSS SJS* P». of th. Mfunctiona. MC* P« 



EXAMPLE 30 



40 



trifunctional isocyanate. 
EXAMPLE 31 

ssr rrsr : rs^ssr.'J^-- — - — - ,h - — 

manner as in Example 28. 
COMPARATIVE EXAMPLE 37 
45 "^s^i^t was obtained in the same manner as in Examp.e 31 except that the amount 
of the trifunctional isocyanate was changed to 0.6 part. 
COMPARATIVE EXAMPLE 38 

- a _~~». — - — - » - -r ma ""*' as " * w ' *" " ^ 

of the trifunctional isocyanate was changed to 0.03 part. 
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the polymer in the solution. Thus, a pressure-sensitive medical preparation was obtained. 
Evaluation Tests: 

5 Each of the samples obtained in Examples 28 to 32 and Comparative Examples 35 to 38 given above 

was stored at 70 • C for 2 days and then subjected to the following tests. 

[Adhesion Strength to the Same Pressure-Sensitive Layer] 

Two test pieces of the same sample, which had been cut into 12 mm-wide strips and from which the 
separator had been removed, were superposed on each other with the pressure-sensitive adhesive layers 
facing each other. The superposed test pieces were bonded to each other by moving a 850 g roller forward 
and backward once on the test pieces. The thus-bonded test pieces were then peeled in the 180° direction 
at a rate of 300 mm/min to measure the adhesion strength. 

The above adhesion strength measurement was made using a Schopper tensile tester (manufactured 
by Ueshima Seisakusho, Japan). 

[Adhesion to Skin] 

Each sample was applied to 6 volunteers at their upper arm inner parts, and 24 hours later, the state of 
each applied sample (adhesion to the skin) was visually evaluated. The evaluation was made in 5 grades, 
with samples best adhered to the skin being rated as 5 and samples in which considerable part thereof had 
peeled off the skin being rated as 1 . 

25 [Skin Stimulation (Pain) during Stripping] 

After the above test for examining adhesion to the skin, each sample was stripped from the skin and the 
stimulation (pain) caused to the skin by the stripping was evaluated. The evaluation was made in 5 grades 
with samples that gave no stimulation to the skin being rated as 1 , and the rating values for each example 
30 were averaged. As a control, the samples of Comparative Example 35 were rated as 5. 

TABLE 6 



35 




Adhesion strength 
(g/12 mm-width) 


Adhesion to skin (n = 6) 


Skin stimulation 
(Pain) (n=t) 




Example 28 


38 


4.8 


1.2 




Example 29 


54 


5.0 


1.0 




Example 30 


55 


4.8 


1.3 


40 


Example 31 


133 


4.7 


1.5 




Example 32 


121 


5.0 


1.2 




Comparative Example 35 


435 


4.0 


5.0 




Comparative Example 36 










Comparative Example 37 


12 


1.3 


1.2 


45 


Comparative Example 38 


338 


3.8 


4.3 



As is apparent from Table 6, the pressure-sensitive sheets and pressure-sensitive medical preparations 
according to the present invention showed good adhesion to the skin and, when stripped from the skin, 
caused almost no physical stimulation (pain) to the skin. 

While the invention has been described in detail and with reference to specific embodiments thereof, it 
will be apparent to one skilled in the art that various changes and modifications can be made therein without 
departing from the spirit and scope thereof. 

Claims 

1. An acrylic gel material comprising a substrate having formed on at least one side thereof a crosslinked 
pressure-sensitive adhesive layer containing an acrylic ester-based polymer and an organic liquid 
component compatible with the polymer, said pressure-sensitive adhesive layer having a gel content of 
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10 4. 



75 5. 



from 50 to 80% by weight. 

. i ■ oHin Haim 1 wherein the crosslinking is conducted using a crosslinking 

aluminum and trifunctional isocyanates. 

. • . . rMmtd in claim 2 wherein said crosslinking agent is used in an amount of 

il^KC?* ~ « " ~ * -** - - 3 " y " c os "" b,sed polv ™" 

alkyl (meth)acrylate. 

group-containing acrylates, and vinyl monomers, 
plasticizers, hydrocarbons, and fatty acid esters, 
weight of the acrylic ester-based polymer, 
weight of the acrylic ester-based polymer. 

35 to 180 g/12mm-width. 
material. 

' acrylic ester-busd polymer i« 4% by «»ght or mom. 

x 15 A ~M W— - — - " — * — * ,h " SO " ,b "" , 0< ^ " 

* organic liquid component is 3% by weight of less. 
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16. A gel-based medical preparation as claimed in claim 12, wherein when the pressure-sensitive adhesive 
layer is bonded with the same pressure-sensitive adhesive layer, the adhesion strength between the 
two pressure-sensitive adhesive layers, as measured by a 180' constant-rate peel strength test, is from 
20 to 180 g/1 2mm-width. 

5 

17. A gel-based medical preparation as claimed in claim 12, wherein when a shearing stress is imposed on 
the pressure-sensitive adhesive layer, the shear-deformation-shift completion distance for the pressure- 
sensitive adhesive layer is from 0.5 to 6 times the thickness of the pressure-sensitive adhesive layer. 

70 18. A gel-based medical preparation as claimed in claim 12, wherein when the acrylic gel material is 
applied to the skin, the interfacial adhesion strength between the pressure-sensitive adhesive layer and 
horny layer cells is substantially lower than the bonding strength among the horny layer cells. 
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